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The arm member consists of a pipe -like composite material 
moulding 

composed of a reinforcing fibre and an epoxy resin. The 
reinforcing fibre 

comprises one or more of a carbon fibre, aramid fibre, glass 
fibre, 

alumina fibre, silicon nitride fibre, and silicon carbide 
fibre. The epoxy 

resin consists of an epoxy resin compsn. formed by: (a) 
blending an 

aromatic diamino cpd. with a ratio of active hydrogen, 
0.3-0.8 equiv. per 

equiv. of an epoxy gp . terminal in a compsn. (A) with the 
compsn. (A) 

formed by blending a 20-80 wt .% -multifunctional epoxy cpd. of 
formula (1) 

with a 80-20 wt.%-epoxy cpd. having two epoxy gps . in one 
molecular to 

form a compsn. (B), and (b) blending 0.5-10 pts . wt . -dicyan 
diamide and 

1-100 pts .wt . -straight chain macromolecular with the compsn. 
(B), 100 

pts.wt. R = H or CH3; n = 0-5. 

Also claimed is that the wire electrical discharge 
machine uses the 

arm member as a wire guide holding arm. 

USE - The arm member for machine tool is used for the 
wire electrical 

discharge machine. 

ADVANTAGE - The use of the pipe -like composite material 

moulding 

increases rigidity and decreases coefft. of thermal 
expansion , enhances 

machining accuracy, and reduces electric corrosion. The arm 
member is 



Page Blank (uspto) 



light in wt . 
Dwg.0/13 



This Page Blank (uspto) 



(19) B#fflftflFJf (JP) 



<w> & ^ 1* & $g (A) 



#Hf§¥7- 156020 

(43)&WH ^7^0995) 6^208 



(51)IntCL e 








F I 




B2 3H 


7/02 


G 


9239-3C 






B29C 


70/16 










B3 2B 


27/04 
27/12 


Z 


8413-4F 
8413-4F 
7310-4F 


B29C 


67/ 14 A 










»*«©»9 OL (£ 11 H) S*Hfc»< 


(21)tUH#^ 


-298442 




(71) MSA 


000006013 














(22)mSH 




¥^5^(1993)11^293 




^a=F^BBEAort=TB 2 # 3 ^ 










(72)5S9Mf 


TOiBB 

abtrfJ±BTM325#ia H^«ttM*^tt 










(72)?8Si# 


««M*^T-TB1#57# HmM* 
SC^a^'J > h««X«Pg 












«*mm*E^BamHTSi#i4^ =ji 










(74)«aA 





(54) [389!©£;ft;] XfPiK«ffl7-AglfcferS.t;^n*fflV^c^'1'-ViS«linX« 



(57) mm) 



5A5 







1 J * 




o o 


1 





(2) ftffl¥- 7- 1 5 6 0 2 0 

1 2 

[is** 2] mrsiattc^^ttfi, 77? h*a^t. u* uti] 

OCH 2 -CH— CH 2 OCH 2 -CH— CH 2 OCH r CH-CH 2 

O I \ y 




OCH.- CH — CH, 
O 



OCH 2 -CH— CH, 
O 



R|±H*fcttCH.T?*>9, n (4 0 * fell 1 t*h 

■rz^#*~>{t&®8 o~2 oa*%i:^ia^LT^-5 

^fc^StfaKHO. 3~0. 8S*rofJ-a'T'3S : §Kv J T 

CHC 

.Y 



*20 

Y 



0. 5—1 OM*^3(7)v ? ->T^> ? T5 K&.LK1-1 0 0 
[ft 2] 



7 CH 2^ H / CH 2 OCH 2 C v H C H 2 OCH 2 CHCH 2 




^OCHnCHCH, 

Z Y 2 



OCH ? CHCH, 
O 



5 * -croSaSr^-t") T** $ tl5 #1*^^^ ffflflg ( a *30 [ft 3 ] 

CX), (X)„ 



H 2 C H C H 2 C-t A^Q-O C H 2 C H C H 



'Ah 



T- ch,T. 
■°-0-{-<3-o- 

CH, 



■CHnCHCH« 

2 V 2 



(5$«k nfioj^±wSicT'fci9 s xn^mitntHx- 

*>»K al4l^P>4»^-Cfc5)T-*$tl5tf^7i 
/-^AS!ijK^->»J||(oi)Srfi*JfT?l 00:0- 
3 0:7 0fcE^Lfc:*#*5/»IB»jtfc(a)Jc, 
[ft 4] 



(Br) 



CH, 



l 3 



(it * , b 11 1 ~ 4 ©IlttS) 5) J tl5 Aft f 
7 1 y -yu A ( 0 ) SrifE^xK* s/«f JSfiJ&ft ( a ) ®i 

50 A'A(/3)<0*&S#O. 0 5-0. 5Sft<t&-5fd-£T*K 



< 



(3) 



mmW- 7- 1 5 6 0 2 0 



± \c ft 3 * T?£J& $ P>tL5 #^tE^ >K * 'XMi 
(A)i, t*X7i;-;UA BMT^ft KirCOfiffi 

•^Harcfe-s^si, o o otHf 10,00 okt©7 
i y ( b ) £, ±E#t^^ ^ti (a) (Dai 

£#0. 7-1. 2S*i&5#J3-T«^Lfc*fl$t>* 
OCH 2 — CH— CH 2 OCH 2 — 



* (I) l 0 0fi*«5fc*fU £<0*to!c4fe(I)Kffljg1-3$H- 
*5, 0 0 Otlit'l 0 o, o o o&T«>Kil^iK^ 

(i d^i~6 omm&m&Ltzmmm^tfz-^ffim®. 

[ft 5] 



OCH 




2~ 



-CH — CH, 



(xW, RliHSfcdCHsTfc 1 ?, X(1B r ^fcflHT* 

m»i0 4fcf±l^e)5 4T-K>S^C-Cfc5)T-^^ 
*t* *° * -/Si (a)t-, 

[ft 6] 

(Br). (Br), 



1 C H 

oo-O-i- 

CH 




OH 



(st*, a H l i> f> 4 * T* roSSct- fe 5 ) T"« $ ft 5 7* p 
[ft 7] 

C H 

HO-hQ^C^Q-OH 

Ah 3 

1 X^tzMim ( U ) Sr, ±IS#^^^dr->tttJig 

0 . 0 5 ~ 0 . 5 ^ ft £ ft 3 §d-a"C«£- b fcliric 
teSr3i#=Sr^ai:*KSK>KJS*iS8 0%«±lcft3£ 
-eRt£$*-C#P>ix5#WtB^^=3f->l»ll&(A) t , tf* 

fll, 0 0 OJ^XT'l 0,0 0 0«T«7i/-;l/fi 
(B)%, ±E#'B-Hg^^ :3 r->lflflil(A)(75i7K^->£*ffi 

l3*|c:*tU ±IE7ai/-/HIHi(B)©*iftSaso. 

7~i.2 ^itftsfij^T-K^L^a^a) i^ws-r 

6^*5, 0 0 Oti±T*l 0 0,0 0 0£XT<DWMWM 
#?(I D^l~6 OS*g|5IE-g-LfcfflJiffli7Kdri/^ 



X R 
OCH 2 — Q^H— CH 2 

o 

[ft*3S9] H*«lftV^L6<7)^Tn^l^[ClS^ 

[0 0 0 1 ] 
30 [0 0 0 2] 

[^*©fti] ft** 9, xfl^flfctf?^ ^rSMSflq 

Xttt^Mlgffl O # y h ft XT - J»1&& frffi 7L X ft -5 t <D 

##*ftffl3*vT^5 0 0Kxitf, ill 3d, ft*co7^ 

■*»Sa«I«(0£flsia-r*fe«K 01 2(1, Ell 
&WB\Z7FLtci><DX\ 0 1 2(c4ol^T, (10)(±y — ^ 
SrJDX-rsy^-tSIS, (11) (1 7 -f-ftttt (10) RtWSPX 
t5 7-^ (14)%^ip-t^ADXfS(*Srffiffl), (12) (17 
•Y-^Sffi(10)%7-^(C^< 7^-V^V K, (15){17^ 
K(i2)?rH^-r5 7-<-\r^ K««FT-^-C*> 
40 5 0 ft*, J'-ftW K»«f7-A(15)©ttf 

t x.xtem&imm.mmmmztix^z, *fc, (13) 

H7-Ml4)£ffcfH-5£SrCfc£. 01(1, 7^# 

[0 0 0 3] Sfc^oVNT^-rSo APX-T5 7 

(14)(1, !7-<-V0c»lpx«rtO^«(i3)(c:Bi9ftlt 
7^-t«S(10)(l, 7-T-V#-r KftffrT 
-A(l5)&t>*7-rir^V K(12)Srii9, ««0±«|J^* 
*»Jx5. ^WH#, 7^ir«S(10)(l, APX-t-57-^(l 
4)W"t"l-^/4^, Miltiot!?-^ (u)tmt^ 
50 tfCJWXStbTVKo roB, JPX^dDtt, MT.mz 



(4) 



4#li¥7- 1 5 6 0 2 0 



3 Sft-C'&frtiSo 

[0 0 0 4] 

f$7— A(i5)lia±w<t SUHffJ&^ftT^SfDT-, 7 — 
^ftSri^ST-, r<Dfcft, T-Acofi*^fi< 

it, 

[0005] r. <DWm. ±Eo i 5 fclHIHj& 
3 ft l- £ ixfc «> -e» xf£8Mrtffl 7 - ^sufi- ©Wtt 

XffiS^lRjX^-frSi*^, Wft©«±«rfi«S-e:, JS 

X«Sr«^-r 5 £ t £ g ft £ I" So 
[0 0 0 6] 

[iSJS&A&fc-rSfcftw^Jg] r©«Wlc«5Xf^«« 

[0 0 0 7] Mid, £©»Hfcff5!M*ttW!ini« 
f±, y-r-V^^ K«#7-A£LT±|2Xfts«ttffl7- 

K««rT- AromttSrifift, 
5ri4«f#, V-?<DmiLffi&£fa±.Ltcb<VXh 
S„ Sfc, 7-AW»Il^lfftt5: iridic II 

[0 0 0 8] 

[ftUBl rro3gMlc*5tt5Xf^aittfflT-^SS5fl-ttx *l 



mm^mffiztiZo jet-. ^ ^a^w^^frHc* 

^^t<b^^^->mil<b^^«j*$nr^Sfcft, @* 

[0009] *%9i<DjLfm»m7-j>mt\z&mzti 

10 mni6 o~3 5i$m%X'om^ix^t<DXh?>o 1: 

mm<Dm&tf 6 o s ^wttasteT-r 5 fc» 

» * l < % < , * fc, ffi&m.m<nm$tf e 5 



OCH»-CH — CH 9 

2 \ / 2 




0CH 2 — CH 



[0 0 10] ft*5, tt!ftfKft£ LTii^««*t, 77 $ 

K«m. #7*im. TArz-rmm, m<mmwm. % 

ffl^lt £ LT#7 aim £ffl^fc«$-r5 r 1 1- i 

t), 77? HM^n/ctt^i, 

77? KMttlttRM!fe#*#l^fcft, 77 5 KfRfll&tt 

zmmmzvim-rz z t urn*, u\ 

[0 0 11] £fc, :t#*S/Wli*LTHMJB*#* 
# So #S8«fcH£ffi-f S r £ #T?# 5«Sffl3ul?*>'ffl 

[fbs] 

-CH, OCHn — CH — CH, 

Y I 2 \ y 2 



0CH 9 — CH — CH 9 
2 \ / 2 
O 




C Hn C H — C Hf 



(^^, RliHSfcflCH3T'fci9, n{40*fcl41i>P> 
-ti>x-jr°*i/\k%m8 0-2 0li%t £iE3-LT&S 



afci9Sit7K*0. 3-0. 8a*©fi]-a-T'^#^^7 5 
y^«S«rE^Lfcftfi!t»(B) 1 0 0fi*gR(d>ftL, 
0. 5—1 0fi*Si5rov J ->7>'v J 7 5; KS.t>' 1 - 1 0 0 

mmwcom.mvimft^z&'&LtchnxhZo **s, ^ 

50 7Kdr->ffiJJg(i«igfflg*^J£ UTS*<7)ffitl-fc!|#14^^ 



(5) 



¥fffl¥-7 - 1 5 6 0 2 0 



8 



[0012] *js, ±szmmm*#*~>mmmf$.mz& 

7 3.i^p;*./P/}x>, ^7$y<yX7=!/ K p-7i 
TXSi?7x-~Ji-/?>. '^p;^7;;7i-/M *10 



OCH,CHCH, 



OCH,CHCH, 

2 Y 



[0 0 13] fittKiSSH-fc LTHt, 4H^ft# 

3, 0 0 0&L±-<D#V^— if,y^)Vir, 

[0 0 14] Sic, «Jfffl3i#**»j|&ta#«Ji: LT 

[ft 9] 




OCH 2 CHCH 2 



Y 



'OCHnCHCH 9 

2 Y 2 



OCH,CHCH, 
O 



a CH, ■ a 



cx) a ch (X) a 

H 2 CHC H 2 C-^0-^— o C H 2 C H C H 



in, 



'Ah 



(X) a (XX, 




C-O-O— CH 2 CHCH 2 
CH, 5 



al±l*^4 »lSt*fc5 )fi$il5 f ^ 7 i / -/L- 
A®:*#**>WJ|g(ai)$r£4Jt-T?l 0 0:0-3 0: 
7 0 frgE£ Lfc^zK* isffimmfc® ( a ) id, 
[(till 




(SCf , b li l ~4 <0fi#-c;fc5) :/n Aft fc' 
l ssuiatu lsyDAft^7i;- 

/WA(/J)ro*gSS/6So. 0 5~0. saftir^SfJ-g-T-E 



(A)i:, ^7i/-Mi*/i'A7yi'7t Kt<7)fi^ 
^T'fcs^f i, o o o«±-ei 0,0 0 0JWT»7 

31 / -/U«Mi ( B ) , ±E£*fl&* ( A) 

#*i/S3^1 ^*ic*tU ±IE7 3i/-yU»flg(B)W 
*»£#0. 7~1. 2S*t^Sfi|^T'E^L7cla^ 

(i) i o ossapfctfu r«>»rii*(i){;:tt»i-5^ 

45, 0 0 0«±fl 0 0, 0 0 0WT©ia^iwi^ 
(I I)£l~6 0fi*g|5ffi-^Lfct><7)^ftffl-f-5r 

[0 0 15] ft*>\ ±ffiB3UKSS$H-<I DiLTM 
[0 0 16] *7c, ffliiffl^^^^igia^t LT 

[ft 1 2 ] 



(6) 



OCH, 




^¥7- 1 5 6 0 2 0 
10 



-CH — CH, 
O 



OCH 9 — CH — CH, 
2 \ / 2 



OCH 2 — Q^H— CH 2 



(5^ RliH*7tliCH,T-$>^, XliB r 4fcl±H-t* 
£>9, mf40£fctil/^fb5£T*<OSSfcT-fc5)^$ 10 



Iftl3] 



(Br) ft ch (Br) a 

HO-H^-iJ^^OH 
CH 3 



tfx7i; — ;w a ( /3 ■ ) &t>* 



[fti4l 



C H 

HO-^^C^Q^OH 



20 



CH, 



1 S£SE£ Lfcffi^fe) ( 0 ) ±3E#E , «g^#* vWHI 
(a)(753:^^->S*iiSl ±fEffij&^(/3)» 
Tk^S^O. 05-0. 5 3*£&5#J-£T-|fi^L/c»/5Jc 
SfoiziLTf,* v-S 1 7k^*WR)^*^ 8 0 %£Lhlc&3 4 
T'R^$-frTt#P>tl^#1'tg^* 0d r->«Ig(A) If* 30 

fii, o o oa±x*i 0,0 0 0J£JlTro7^/-^Ig 
( B ) £ , ±.m£-gm.x-#* v-WJJI ( A ) (D i jK * 
i3*lc*tU ±!E7*>'-/HtfJ!g(B)ro*iftSaso. 
7 ~ 1 . 2 S*i 4S«£"eE£Lfc»ri»<I) i-ffi^-r 

5^*5, 0 0 OgJLhT'l 0 0,0 0 OWTWit^iS 
I)£rl~6 Ofift£35K3-Lfc<bw£<£ffl-$-3:: 

[0017] #*W©Ifm«ffl7-ASMti::te/H1-5 40 

[0018] ±3&<Oti 5 *«B5tt*-r5**M©Xf^« 
[0019] 50 



mmmi. ut, ^(Dwn^-nmmm^m^-o^xm 
mi-z>. mux vjvih ymmMTMnyj^-xj 

V v? (2) RtFt 7 5 y * ®J^»« (3) «fc 9 $ tit ^ 

(2) Rvt 757^ o) &mmnz «t 9 @* $ 

[0 0 2 0] fti^ h !7 7 s 
-*'y77-f^-l:WU n— /MfcoKttt-fS,, - 

icmmmmwix'hox, jtmwsr s./ft&m&*ST 
;;v?7i^M^yt'fe!), ffl^(B) i oosagfl 

&t£, r©B*tftO^'!;yU'^«:tt«©fliB*l5li;iJ5c5 

5Eotiffi<D->-h'7'fvfV >-y'f&Bmwxmm-fz> 

-?SY Wl- (4) & 2 o — (5, 6) 60±(C^-ti:T|Hie$ 
-e >- K WW (4) - P — (5, 6) mX'S.tl 

[0 0 2 1] S?{bLfcaS<*:^)UiS#(cJ;9^^ 

# btl1ttm#<Dmfflm<0&&\* 5 5 fra%T*fc 9 , 

[0022] ^mmmcx^mmm^miRum3\c 



11 

mi) 



%im +101 8 

^2ii 90s i 

fS3g +10S 8 

141 90S 2 



[0023] a**, #e,nfc^M^*^tmiaae#© 

TNfe»2, ft&l 0 0. Omnu rt^9 0. Omm, ft£ 5 
2 2mmffc5. *=T V U^iR7 7 Vv?(2) 

-fc 7;^ (3) £ , gtfiFSNw ±OBfL 

OOgtffcofc. CcOT-Afiy-Y-t^mAnX^m-iPTk 
tfft©fc«>, T-A5fe4Sl35lctt^) 1 0 k gUm<r>mML 

^4(i4 5 /im-c-fcSo *m\Zy munmimw** 

[0 0 2 4] 3Eld, !7-f -t^«APXartfi?fiS*J«^tT 

ii(5 0 0mmft(DOflt IWS^ 5X 10 
«2) 





«J1&S 


mm 




OS 


5 


2g 


9 0S 


2 




OS 


5 


4g 


9 OS 


2 


5J1 


OS 


5 


6J1 


9 OS 


2 



[0028] roagiig^iofci^, *-*V7r 
-f^— is^ttHrotro-CfcoTt, fillip 1 

O 2 8, 6 0 0 k g/mm 2 A^3 2,0 0 0 k g/mra' 
~-£|S]±-f5„ Cl<0i|g£, MMM 1 £ f±lwl— 
Lfcji^*l41 2ymi:l5IC|S]±1-5o ftot, ^7* 

l±!7^^«JPXii#otlp o p*SSli-©i:^±-r?. 0 * 
(S3) 

«jf#s «sm 

fll ±45S 2 

|g2jf ±10S 8 

^31 90S 1 



- 1 5 6 0 2 0 

12 

wmmu si^dokgf) 

28600kg/mm 13,um 



m&mm%m<Dm&m&m*3 x 1 o~ 6 /*c-e*>5fc 

3 urrKDmmz.toffl'fZZ.b&X'ZZa 

[0025] 7 -r j ?i&mtoT.m<DMT.m&i-t, ±m<DT 

^T-A£ LTftffl-Tixtf, Mp D n(75APX*»S^^L< [61 

2 2kg^f 3 »l/3ICgi$K *&£f£ll14>bliP#(- 
[0 0 2 6] mmM2. S62tf>Slife0iJ&3Ji9H- 

»t-fcot, la^(i) 1 0 ommmcM-r^y^ 

5^, ffiil«it^«Tw*2SO c 0 5}cfS«1-2, «t 5(c 
3£jE Ltzi><DX*foZ> 0 
[0 0 2 7] 



32, OOOkg/mm 12 m m 



[0029] mmm 3 . z.<Dmmm\t, ±.mnmm 1 © 

■ X7r4s<-imii&WitbLtz7V7i'y&mi£Ltzh 

£^B&-r5^£#pjfrc % ip B p«3^h^iif 5 r 

[0 0 3 0] 

»*<10kgf) 



28, 600kg/mra 2 13jum 



(8) 

13 

±10S 8 
3!5jf 90S 2 

[0031] nmm 4 . zwrnumtt. ±mmmm 1 1 

(*4) 

3§ijf ±101 8 
#S2JI 90s 1 

3?3jf ±10* 8 

$4f 90S 2 

[0033] *HJfe#J-tii. m&oM^TfrS.-tmmi: 
[0034] Hffi^j 5 . r (DHJi0iin, ±ieHJS^j 1 1 

(*5) 



ftfflW- 7-156020 
14 



1(1) 1 0 oa*gp(c»LT7iy^->mill6Sft 



[0 0 3 2] 



23, 900kg/mm 



l^-(lOkgf) 



16 u m 



U38JB»i:UfcES5-2 0iim©Jilt«:ttfflLfc. @ 

weftfii o' 6 q • cmsg^^r-rstw-r'fcs. 4 

(t SHJf «i§£WT©at 5 Rxm 8 »cE«1-5. 
[0 0 3 5] 



mim ±iot 8 

f§2Jl 90S 1 

$3« ±10« 8 

JMJI 90S 2 

[0036] hie^j 6 . r. (ommm\L ±.tmmm 1 1 

fc'U @*}gfetl±l 0 2 0 • cmglt*&5fc^ Hj5£ -* 
(*6) 



12, 600kg/rara 



ft^(lOkgf) 



30 aj m 



30 «ig|r«T(0*6&t>'El91cfe«-t-So 
[0 0 3 7] 



III 
3?2J1 
$31 
141 
S5JI 



±4 5S 
± 1 OS 

9 os 

± 1 OS 

9 os 



mm® 
2 

8 
1 
8 
2 



12, 600kg/mm 



l^-(lOkgf) 



30 n m 



[0038] nmmi . mmms\zis^x. m®m&k 

[0 0 3 9] HlS0iJl~7|Cj3V'-C, 9 OSB^-^Pnl 

■So 

[0 0 4 0] HI£0iJ8. 01 0(4, 74 7 *^YV4V 



40 ^SUtfbvy KwK9)l;ilslLTfilf L, iSft: 
[0 0 4 1] ±iaH16«-Ctt» 7 7^^<»SrftS 

t ©t-^ l fc a*, piw© t> <75 4 t'mmmx t <t 
50 ^a-w±7i 7 9*<Dm*7Fhtz&. mm&£%i-z> 



(9) 



15 



# MW- 7-156020 
16 



[0 0 4 2] 



J&^ft£X<1M&«fflT-i>m*i: LTfflv^ r tic J; 



10 



aslant, mmim^r-^nm^^i> r t #-e 

8 (cfEfi $ ixfc«j£ t-rsrtlci'?, «ft z^* § v * 

[S3] 3afcmic±5/<w:^*fr*m^#©»Ji 30 
«ig£^-flSrffi0-efc5„ 

[0 4] y-i^tfj Kft«f7-A©K-^*,fl*f^i 
■efe5„ * 



[0 6] Uttftl 3 tc «t ^l^Sflff^roil 
*ig5r*-r»rffi0T'fc5„ 

[0 7 1 hj^j 4 ic ± *,<y( yym&tt'ftimtiwma 

[08] UteCT 5 J: 3 ^R*^#»*»#©SUi 

[0 9] ntfiwe^is^-r^s-g-w^^froaa 
[010] 7^7^vh!7^ >?'y?mmw:<vM.mm 

X~foZ> e 

[011] *|SM^±5!7^-t^ K«f*T-A©J&«J 

[012] «»y^tW K«f5fT-A©IR?)#»t^ 
ffiSr^-r0T'fcS„ 

[013] y-r-^ttttjpxttiro^ftH-cfcs. 



n — ;V 

mum 



[01] 



[02] 






(10) 



¥f?$¥ 7-156020 





[0 9] 

[0 8] 




[011] 



[012] 




12 



10 11 j 3 



^»y-vlT^ 15 



(11) 



mmW-7 - 1 5 6 0 2 0 




(51) Int. CI. 

B 3 2 B 27/38 
// B 2 9K 63:00 
105:08 

B2 9L 23:00 



7421-4F 



F I 



(72) mm 

i*#m±mrs325#tfi E.mmm^m± 



«^m±Bra325#ifi 



mis Page Blank (uspto) 



